On the mechanism(s) of thrombin induced angiogenesis.
Promotion of tumour progression by thrombin is suggested by several clinical and laboratory observations. A plausible explanation for this effect of thrombin may be related to our previous findings that thrombin is a potent promoter of angiogenesis in the chick chorioallantoic membrane system (CAM) and in the Matrigel system in vivo. In this report we summarise the cellular and molecular actions of thrombin that could be contributing to the activation of angiogenic cascade. Treatment of endothelial cells with thrombin leads to activation of gelatinase A, which may allow for local dissolution of basement membrane, an essential first step of angiogenesis. Similarly thrombin-treated endothelial cells have diminished ability to adhere to collagen type IV and laminin. This new phenotype of endothelial cells can migrate and survive without attachment to extracellular matrix. Thrombin-treatment of endothelial cells increases the vectorial secretion of extracellular matrix proteins, a process essential at the final steps of angiogenesis. In addition, thrombin potentiates the VEGF-induced mitogenesis of endothelial cells. This can be explained by the upregulation of the VEGF receptors (KDR & flt-1) by thrombin treatment. All the aforementioned effects of thrombin are receptor mediated, dose-dependent and require only brief exposure of endothelial cells to thrombin for these actions of thrombin. The transduction mechanisms involved are via protein kinase C (PKC) and MAP-kinase pathways.